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LOX is key to metastasis
Metastasis is thought to be responsible for most cancer deaths. 
The tumor cell microenvironment dramatically affects metas-
tasis. Lysyl oxidase (LOX) is elevated in hypoxic human tumor 
cells. Interestingly, LOX has been associated with both tumor 
suppression and tumor progression. Recently, Erler and col-
leagues showed that LOX expression is regulated by hypox-
ia-inducible factor (HIF). Although virtually no effects were 
observed on primary tumor growth, LOX-expressing tumors 
exhibited metastasis. Active secreted LOX enhanced in vitro 
invasion in oxygen-deprived cells. The mechanism of action 
of secreted LOX was via cell motility through effects on focal 
adhesion kinase activity and cell-to-matrix adhesion proper-
ties. Remodeling of the matrix may allow for the creation of 
a niche conducive to cell migration and invasion. The finding 
that inhibition of LOX by hairpin RNA or antibody eliminates 
metastasis in a mouse model indicates that LOX is an excel-
lent therapeutic target for the prevention of metastasis, espe-
cially for breast cancer. (Nature 440:1222–6, 2006)
Cold-induced sweating
The ciliary neurotrophic factor receptor (CNTFR) pathway is 
critical for development and maintenance of neurons and mus-
cles. CNTF uses a tripartite membrane receptor to ultimately 
activate STAT3 signaling. This protein binds first to CNTFRα 
and then recruits gp130 signal transducer and leukemia inhibi-
tory receptor. Rousseau et al. identified cardiotrophin-like cyto-
kine (CLC) as an additional ligand for the CNTFR. Mutations 
in this ligand resulted in cold-induced sweating syndrome as 
well as sensory neuropathy in human patients. Biochemical 
analysis of the mutant protein revealed a stable secreted CLC–
cytokine-like factor 1 (CLF) complex. This composite cytokine 
is a ligand for CNTFRα. This mutant, however, failed to bind or 
activate CNTFRα in cultured cells. Thus, the mutated residue 
(R197L) is critical for CLC binding to CNTFRα, and disruption 
of this interaction contributes to the pathology of the pheno-
type. (Proc Natl Acad Sci USA 103:10068–73, 2006)
AMP’d by EGFR
In addition to providing a physical barrier to infectious agents, 
the skin provides an innate immune response in the form of 
antimicrobial peptides (AMPs). Aside from the obvious role 
in fighting infections, AMPs may also be a useful preventive 
measure. Using a sterile wounding model, Sørensen and col-
leagues found that AMPs were released approximately 4 days 
after wounding even in the absence of microbial signals. 
Specifically, human β-defensin-3, neutrophil gelatinase-asso-
ciated lipocalin, and secretory leukocyte protease inhibitor 
were induced. The researchers indicated that the increased 
AMP expression correlated with neutrophil clearance and 
thus may be important in preventing infection during healing 
before the physical skin barrier is restored. Mechanistically, 
transactivation of epidermal growth factor receptor (EGFR), 
which is linked to re-epithelialization during normal wound 
healing, yielded increased AMP expression. In fact, this acti-
vation of EGFR resulted in increased functional antibacte-
rial activity against Staphylococcus aureus. (J Clin Invest 
116:1878–85, 2006)
Electrical signals direct healing
Researchers have questioned the function of electric currents 
in wound healing for more than 100 years. Recently, Zhao 
and colleagues showed that these electrical signals, which 
are composed of mainly chloride and sodium ions, direct 
the migration of inflammatory cells, fibroblasts, and epi-
thelial cells. These currents activate cellular signaling path-
ways including extracellular signal-regulated kinase (ERK), 
p38 mitogen-activated protein kinase (MAPK), Src, and Akt 
via polarization of the activated proteins in the direction of 
migration. In addition, disruption of the phosphatidylinositol-
3-OH kinase-γ (PI(3)Kγ) gene resulted in decreased activa-
tion of Akt and phosphorylation of Src, p38, and ERK. More 
importantly, lack of PI(3)Kγ eliminated the migration of epi-
thelial cells in wound healing assays. Genetic disruption of 
phosphatase and tensin homolog (Pten), a known tumor sup-
pressor, enhanced keratinocyte migration by permitting the 
increased activation of the PI(3)Kγ–Akt pathway. These stud-
ies are the first to provide genetic and molecular data on cell 
migration in response to electrical currents in wound healing. 
(Nature 442:457–60, 2006)
Outrun the sun
Numerous studies have demonstrated that increased physical 
activity correlates with decreased incidence and/or mortality 
rates for colon and breast cancers. Chronic exercise prevented 
or delayed the progression and metastasis of experimentally 
induced tumors in mice. Green tea and caffeine administra-
tion increased physical activity and inhibited UVB-induced 
skin carcinogenesis in mice. Therefore, Michna and colleagues 
explored the effects of physical activity on skin tumorigenesis. 
Voluntary locomotor activity decreased tumor incidence, num-
ber of tumors, and tumor volume in both mice that had been 
previously treated with UVB and mice that received continu-
ous UVB exposure. Although no significant differences were 
observed in the weight of the mice, decreased parametrial fat 
pad weight and dermal fat layer thickness as well as increased 
dermal muscle thickness were observed. Overall, these find-
ings suggest that sustained voluntary exercise may inhibit skin 
cancer even in patients at high risk for developing skin cancer 
later in life because of previous severe exposure to sunlight. 
(Carcinogenesis advance online publication, May 13 2006, 
doi:10.1093/carcin/bgl057)
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